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 Introduction 
Granulosa cells line developing follicles and follicular cysts within the ovary.  
Approximately the size of histiocytes, non-neoplastic granulosa cells have scant 
granular to foamy cytoplasm and mildly atypical hyperchromatic nuclei which may be 
mitotically active.1  
    Displaced granulosa cells, derived from normal follicles and introduced into ovarian 
vascular channels, ovarian stroma and in the fallopian tube have been reported to 
cause diagnostic difficulty in histology, as the cells may mimic small cell carcinoma or 
other metastatic carcinomas.2-4 The cells are thought to be displaced either 
artifactually due to surgical trauma or sectioning in the laboratory or during ovulation. 
    This is the first documentation of displaced granulosa cells in peritoneal washing 
cytology. Recognition of this entity can avoid a false positive diagnosis and prevent 
unnecessary investigations. 
Case History 
A 47-year-old woman with left adnexal mass and CA125 equal to 16 underwent 
laparoscopic left salpingo-oophorectomy and surgical excision of a right ovarian cyst. 
The ovarian cyst specimen consisted of fragments of ovarian cyst wall measuring 
15x10x5mm. A peritoneal washing specimen was submitted for cytological evaluation. 
The patient had an invasive ductal carcinoma of breast treated by wide local excision 
four years previously. 
 
Results 
The specimen was highly cellular with macrophages, sparse sheets of benign 
mesothelial cells and small hyperchromatic cells arranged singly and in loosely 
cohesive groups or tight 3-dimensional groups (Figures 1 & 2). The individual cells had 
a high to moderate nuclear-cytoplasmic (N/C) ratio and featured a thin rim of 
basophilic cytoplasm and indistinct cell borders. Their nuclei were mostly round/oval 
and lacked significant pleomorphism (Figure 3). Distinct hyperchromatic granular 
chromatin and one or more small nucleoli were also noted. Irregular chromatin 
distribution with focal chromatin clearing and occasional mitotic figures were 
encountered. Loosely cohesive luteinised cells were also present. These cells had 
similar nuclear features but a lower N/C ratio with more abundant granular or finely 
vacuolated cytoplasm (Figure 4).  
Initially, a diagnosis of ‘atypical cells’ was reported, pending additional stains. A cell 
block was prepared. Immunohistochemical testing revealed that these ‘atypical cells’ 
stained positive for α inhibin (Figure 5) and weakly for calretinin. Cam 5.2 showed 
punctate positivity, contrasting with the strong diffuse cytoplasmic staining of 
mesothelial cells. The cells showed a negative reaction for cytokeratin 7 and 
cytokeratin 20, CD45, EMA, CEA and Melan A. The morphology and staining profile of 
these cells were therefore consistent with benign cells from a physiological/follicular 
cyst. Histology revealed a left paratubal cyst and ovary and fragments consistent with 
a right ovarian follicular cyst (Figure 6). 
Discussion 
Interpretative difficulty can arise when peritoneal washings are seeded with benign 
epithelial cells, including those spilt from ruptured cysts.5 Rupture of ovarian or 
adnexal cysts, paratubal cysts and endometriotic cysts are possible sources of a 
distinctly different cell population which may be pitfalls for diagnosis.1 To date, 
displaced granulosa cells in peritoneal washing cytology introduced from normal 
ovarian physiological/ follicular cysts has not been reported. 
 Artefactual vascular involvement by benign granulosa cells has been described in 
histology specimens of ovary which initially resulted in consideration of malignant 
lesion.3 Three of the six cases reported contained displaced granulosa cells with an 
appreciable amount of eosinophilic cytoplasm, presumably representing cytoplasmic 
luteinisation, and were thought to resemble metastatic breast carcinoma. In the other 
three cases the crushed nuclei and scant cytoplasm were similar to small cell 
carcinoma or a lymphoma. Other diagnostic entities considered included metastatic 
malignant melanoma, carcinoid tumour and granulosa cell tumour. Likewise, displaced 
granulosa cells in the fallopian tube has also been documented.4 The displaced 
granulosa cells were monomorphic with minimal cytoplasm, hyperchromatic nuclei 
and exhibited nuclear moulding and crush artefact, features suggestive of  a small cell 
carcinoma. Immunohistochemistry showed that these cells were diffusely and strongly 
positive for inhibin and focally positive for the pancytokeratin marker AE1/3. These 
cells were negative for the neuroendocrine markers chromogranin, neurone specific 
enolase, synaptophysin and CD56, as well as CD45 and TTF1 (thyroid transcription 
factor). In all the above histology cases surgical trauma or cutting of the specimen 
during macroscopic dissection or as a result of ovulation were possible causes 
resulting in the displacement of these cells. 
In assessing the current case, the abundant cellularity, hyperchromasia and granularity 
of the chromatin and the presence of mitotic figures were worrisome for a metastatic 
malignancy. Mesothelial cells were rare, but distinctively different with more 
abundant homogenous cytoplasm, orderly arrangement and bland chromatin. The 
major differential diagnoses were considered to be endometriosis or a metastatic 
neoplasm.  
Endometrial cells may present in similar arrangements in peritoneal washing 
specimens and may also show stippled chromatin and scant cytoplasm. However the 
current case lacked a clinical history of endometriosis, and endometrial stromal cells 
or haemosiderophages were not present. An epithelial neoplasm was considered in 
the differential diagnosis, in part due to the history of breast carcinoma. Although the 
cells appeared to represent a foreign population, metastatic carcinoma was 
considered less likely due to the lack of anisokaryosis, prominent nucleoli and 
organised cell groups. A cytokeratin marker, CEA and EMA (epithelial membrane 
antigen) were added to our immunohistochemistry panel consisting of inhibin, 
calretinin, Cam 5.2 to help exclude carcinoma. 
Inhibin, a hormonal polypeptide, containing α and β subunits, is present in ovarian 
granulosa and lutein cells and suppresses production of pituitary gonadotropins. 6 
Antibodies against inhibin, especially against the α subunit, are a useful marker for 
granulosa cells7, and have been used to confirm functional cysts in ovarian cyst 
aspirates.8  
In summary, displaced granulosa cells are rare findings in peritoneal washings that 
could lead to a false-positive result.  Cell block preparation, immunohistochemical 
staining and histological correlation are valuable tools to improve the diagnostic 
accuracy of peritoneal washings. 
 
References 
1. Bibbo M, Wood MD, Fitzpatrick BT. Peritoneal washings and ovary. In 
Comprehensive Cytopathology, 3rd edn. Bibbo M, Wilbur D (Eds). Philadelphia: 
Elsevier Inc.; 2008; 291-301. 
2. Clement PB, Young RH. Atlas of Gynecologic Surgical Pathology, 2nd edn. 
Philadelphia: Elsevier; 2008; 302-303. 
3. McCluggage WG, Young RH. Non-neoplastic granulosa cells within ovarian vascular 
channels: a rare potential diagnostic pitfall. J Clin Pathol 2004; 57: 151-154. 
4. Vydianath B, Ganesan R, McCluggage WG. Displaced granulosa cells in the fallopian 
tube mimicking small cell carcinoma. J Clin Pathol 2008; 61: 1323-1325. 
5. Shield, P. Peritoneal washing cytology. Cytopathology 2004; 15: 131-141. 
6. Deavers MT, Malpica A, Liu J, Broaddus R, Silva EG. Ovarian sex cord-stromal 
tumors: An immunohistochemical study including a comparison of calretinin and 
inhibin. Mod Pathol 2003; 16: 584-590. 
7. McCluggage WG. Recent advances in immunohistochemistry in gynaecological 
pathology. Histopathol 2002; 40: 309-326. 
8. McCluggage WG, Patterson A, White J, Anderson NH. Immunocytochemical staining 
of ovarian cyst aspirates with monoclonal antibody against inhibin. Cytopathology 
1998;8:336-42. 
 
  
 
 
 
 
 
Figure 1.  A tight 3-dimensional group of cells with hyperchromatic nuclei and scant 
cytoplasm. (Papanicolaou stain x20 obj). 
 
 
 
 
 
 
 
Figure 2. Loosely cohesive group of cells with a moderate amount of granular 
cytoplasm. A mitotic figure is indicated (arrow). (Papanicolaou stain x20obj). 
  
 
 
 
 
Figure 3. Group of cells showing mild variation in nuclear size and a moderate amount 
of vacuolated cytoplasm with indistinct borders. (Quick Dip x40 obj). 
 
 
 
 
 
 
 
Figure 4.  Luteinised cells with granular chromatin. (Papanicolaou stain; x100 obj). 
  
 
 
 
 
Figure 5. Haematoxylin and eosin (a) and anti-inhibin (b) stained sections of the cell 
block. Both sections show mesothelial cells on the left and granulosa cells  on the 
right. (a & b x20 obj). 
 
Figure 6. Histology showing detached strips of granulosa cells consistent with follicular cyst 
lining with adherent blood clot and adjacent ovarian cortical tissue (H&E x10 obj; inset 
x40). 
